Analysis of fibrinogen A alpha-fusion proteins. Mutants which inhibit thrombin equivalently are not equally good substrates.
We have examined the interaction of thrombin with fibrinogen A alpha chain residues 7-16. Using genetically engineered constructions, we have synthesized in Escherichia coli a fibrinogen A alpha 1-50 fusion protein and seven mutant proteins with single amino acid substitutions. These are: Asp7----Ala, Phe8----Tyr, Glu11----Ala, Gly12----Val, Gly13----Val, Gly14----Val, and Arg16----Leu. Competitive immunoassay of cell lysates showed that all the mutations but one, Arg16----Leu, altered the structure of the protein such that cross-reactivity with the A alpha-specific monoclonal antibody, Y18, was significantly reduced. The fusion proteins were purified and analyzed as thrombin inhibitors and substrates. All the fusion proteins are competitive inhibitors of the amidolytic hydrolysis of Spectrozyme TH, a thrombin-specific chromogenic substrate, with inhibition constants corresponding to that for fibrinogen. We conclude that these 7 amino acid substitutions do not alter thrombin binding to the fusion proteins. The fusion proteins were tested as substrates by monitoring thrombin-dependent peptide release. The natural sequence and three mutants, Asp7----Ala, Glu11----Ala, and Gly14----Val, are good substrates. The other mutants are either poor substrates or are not cleaved by thrombin within A alpha 1-50. These results indicate that residues between Asp7 and Arg16 are critical to efficient peptide hydrolysis, whereas residues outside this region are critical to thrombin binding.